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A few pieces of white phosphorus are placed in a flask (Fig. 297) contain-
ing 30-40 per cent sodium hydroxide solution. The air is displaced by coal

gas to avoid explosion, and the flask
heated to a fairly high temperature.
Each bubble of phosphine which escapes
from the delivery tube dipping into
water ignites spontaneously with a
bright flash, and a vortex-ring of white
smoke (particles of metaphosphoric acid)
rises in still air.

Spontaneously inflammable phos-
phine is formed by the action of
water on crude calcium phosphide :

FIG. 297.-Preparation of phosphine.      Ca3P2 + 6H20 = 3Ca(OH)2 4- 2PH3.

A few pieces of calcium phosphide are dropped into a beaker of water and
covered with an inverted funnel immersed in the water. The bubbles of gas
inflame spontaneously in air.

A purer gas is formed by the action of dilute hydrochloric acid on calcium
phosphide. The gas from 'pure, calcium phosphide is not spontaneously
inflammable (Moissan, 1899).

The spontaneous inflammability of ordinary phosphine is, as Le
Verrier (1835) suspected and Thenard (1844) proved, due to a small
amount of the vapour of phosphorus dihyride also formed :

6P+4NaOH + 4H20 = 4NaH2P02 + P2H4.

Thenard passed the gas through a tube immersed in a freezing mixture,
when the liquid hydride deposits and the gas is no longer spontaneously
inflammable. The same result is obtained by passing the gas over recently
ignited charcoal, which adsorbs the vapour of the dihydride, or by mixing
the gas with a little ether vapour. The pure gas becomes spontaneously
inflammable if mixed with a little vapour of fuming nitric acid.

Phosphine which is not spontaneously inflammable, but may contain
6 per cent of hydrogen, is evolved on heating phosphorous acid (Davy,
1812):                        4H3P03 - 3H3PO4 + PH3.

Pure phosphine is prepared by dropping 30 per cent potassium
hydroxide solution on phosphonium iodide mixed with broken glass :

PH4I + KOH =KI + H20 + PH3,

washing with hydrochloric acid (to decompose P2H4) and sodium
hydroxide (to remove HI) and drying with P205; or by the action of
dilute sulphuric acid on aluminium phosphide (prepared by heating
aluminium powder and red phosphorus);

2A1P + 3H2S04 - A12(S04)3 + 2PH3.
Phosphine is a colourless gaswith a very unpleasant smell of rotten fish